The following supporting information provides:
and preindustrial conditions (piControl) in simulations by the 12 PMIP3 climate models analyzed in this study.
Derivation of Eq. (4)
Let fractional change be defined as the change in some quantity, ∆( ), divided by the unchanged quantity (for example, the fractional change in φ EFE is defined 10 as δφ EFE ≡ ∆φ EFE /φ EFE ). The energy flux equator equation is given by
changes in φ EFE are therefore given by [1] ∆φ EFE = − 1 a
Dividing through by φ EFE from Eq. [1] gives
and hence, 
To test for the robustness of the model, the coefficientsα 0 andα 1 were calculated 20 for each model from the climatological seasonal cycle during the mid-Holocene and preindustrial conditions. As shown in Fig. S6 , the regression coefficientα 0 is nearly identical in both climates whereasα 1 can vary considerably between the two climates (but retains its sign). In addition, as shown in 
Mid-Holocene and preindustrial conditions in PMIP3 models
Fig . S1 shows the change in precipitation during boreal summer (JulySeptember) between the mid-Holocene and preindustrial conditions. A poleward shift of the tropical rain belt is consistently seen in all models along the Atlantic,
30
Africa and South Asia [2] .
As in the African sector, the change between the mid-Holocene and preindustrial simulations in the total atmospheric NEI throughout the tropics during Present day data was taken from the European Centre for Medium-Range Weather Forecasts (ECMWF) interim reanalysis for 1979-2012 [4] , and was corrected for mass balance following the procedure outlined in [5] .
